This paper looks at intervention programmes to improve the representation of female students in computing education and the computer industry. A multiple case study methodology was used to look at major intervention programmes conducted in Australia. One aspect of the research focused on the programme champions; those women from the computing industry, those working within government organisations and those in academia who instigated the programmes. The success of these intervention programmes appears to have been highly dependent upon not only the design of the programme but on the involvement of these strong individuals who were passionate and worked tirelessly to ensure the programme's success. This paper provides an opportunity for the voices of these women to be heard. It describes the champions' own initial involvement with computing which frequently motivated and inspired them to conduct such programmes. The research found that when these types of intervention programmes were conducted by academic staff the work was undervalued compared to when the activities were conducted by staff in industry or in government. The academic environment was often not supportive of academics who conducted intervention programmes for female students.
Introduction
Since the turn of the century there have been fewer students studying computing at all levels of secondary and tertiary education in Australia. In 2007 in Victoria for example, there are significantly less students studying computing at senior secondary school level (see Figure 1 ) than in 2001. Equally in 2007 there is a reduced number of Victorian secondary schools that offer computing education than in 2001 (see Table 1 ). The demand from industry for qualified computer graduates however is high and a subsequent skills shortage has seen the Australian Government include computer professionals on the Australian Migration Occupations in Demand List (MODL 2008) . Encouraging younger students to consider computing as a future career may help to ease this situation. The literature argues that different strategies are required to engage different groups of students. Even before the downturn in enrolments in computer courses became widespread female students were recognised as an underrepresented group within computer education. The lack of women studying and working in computing is an issue that has been long recognised by academics, the industry and governments in many western countries including Australia (see for example Kay, Lublin, Poiner and Prosser 1989; Clarke 1990; Edwards and Kay 2001; Galpin 2002; Adam, Howcroft and Richardson 2004) . Currently female students represent less than 19% of all students Australia wide, enrolled in undergraduate Information Technology courses (DEST, 2008 Proc. 11th Australasian Computing Education Conference (ACE 2009), Wellington, New Zealand specifically aimed at encouraging young females have been designed and implemented (see for example Craig, Fisher, Scollary and Singh 1998; Clayton and Lynch 2002; Goral 2006) While much has been written about the need for such programmes and the way they may operate little has been heard about the women (and few men) who undertake the task of designing and implementing the programmes. What is their history with the computing discipline and what are the consequences of their involvement with such programmes?
Methodology
For this research a collective case study of 14 individual intervention programmes was undertaken. Each of these cases was a concentrated inquiry into a particular intervention programme. Data was collected via detailed document and artefact analysis and by in-depth interviews with the instigator/leader of each of the programmes. Each case was investigated individually to try to understand its complexities (Stake 2000) . Within the context of research in the computing discipline, the number of case studies is consistent with other research (Orlikowski and Bardoudi 1991) . Myers (2002) queries why more than one case is actually necessary but Miles and Huberman (1994) suggest cross-case analysis enhances generalisability as a multiple-case design will deepen the understanding and ability to explain what has occurred. Herriott and Firestone (1983 as cited in Yin 1994, p. 45) suggest that the evidence from multiple cases is more compelling and therefore the study will be more robust then one of single-case design. Miles and Huberman (1994) suggest that a multiplecase study requires clear choices about which cases to include within the study. The intervention programmes which became the case studies for this research were selected on the following basis:
 One of the programme's objectives was to increase the number of females who were part of the computing field.  The programme could be made up of one or more projects however the programme needed to be a sustained activity.  The principal champion/instigator of the programme was prepared to participate in this research.  The programme and projects could be completed or be ongoing.  The programmes were chosen to provide diversity in location and focus.  The length of time in operation and range of influence of the programme and projects were also considered. Intervention programmes have been conducted by three different types of entities; educational institutions, government bodies and industry groups. A total of fourteen cases were selected (eight from universities, three from government bodies and three from industry groups). A greater number of case studies were chosen from the university sector than the other sectors due to the proliferation of such activities in this sector.
A total of 19 interviews were conducted. For each case study the programme leader or a major contributor was interviewed. However additional interviews were conducted for five of the case studies either because there were joint programme leaders or another major contributor was available and willing to be interviewed. For four of the case studies two people were interviewed and in one instance a third person was interviewed. Interview times ranged from approximately 60 minutes to 100 minutes in duration. The interview participants are identified by pseudonyms and will be referred to as the programme's champion in further discussion.
Focus of the Programmes
The UNDR report (2004, p. xii) advocates that the 'critical starting point for achieving gender in the ICT sector is tertiary level education'. Work by Clayton, Cranston, Crook, Egea, Lynch, Orchard, Robinson and Turner (1993) however, has provided a broader framework which identifies three stages where it is possible to influence the participation by females in computing. The three stages of the framework are as follows: 1. PRE-TERTIARY stage: Where the focus is to encourage females to develop the necessary pre-requisite skills and to enrol in computing courses. 2. TERTIARY stage: Where the focus is to decrease the attrition rates for female students. 3. POST-TERTIARY stage: Where the aim is to equip females with the necessary skills and contacts to obtain positions in the computing profession. (Clayton et al. 1993, p.16) : Eight of the case study entities conducted projects at all three stages (see Table 2 ), five conducted intervention projects at two stages with only Uni7's focus remaining on just one stage. It is interesting to note that all groups conducted activities at the pre-tertiary stage. Initially involvement by academia and industry commenced with a focus on only one of Clayton's three stages, with a growing awareness of the magnitude of the issues the programmes evolved to incorporate interventions at more stages. 
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This paper reports on the findings from this research regarding the champions behind the programmes. All of these champions were women.
The Programme Champions
Success of the intervention programmes appears to have been highly-dependent upon not just the design of the programme but on the involvement of strong individuals who were passionate and worked tirelessly to ensure the programme's success. The programme champions were ardent supporters of the cause to encourage more female participation in computing. Their personal involvement with the computing discipline and the intervention programmes are described in the following sections. This involvement was a career barrier for many of the women, though not for all.
The Journey into Computing for the Champions
While computing for a few of the interviewees was an interest that they had had for a long time 
Ending up in computing without having planned it was not only something that happened to these women themselves but they had also seen this happen with others. Sarah (Uni3) had discovered that a number of her female students 'fell into the [computing] 
Motivation for the Programmes
The original impetus for the intervention programmes that were the subject of this research varied depending on the sector. For the university staff involved, the stimulus for the programmes was often a lack of female students within their own classes. Individual staff realised that there were few, if any, girls within their own computing classes and this led to the development of interventions particularly focused on retaining the current girls or raising awareness amongst secondary girls: 
The Need for Interventions
All of the programme champions were passionate about their commitment to girls and computing initiatives and consider it an important issue to be involved with. 
Support for the Programmes
Designing and implementing intervention programmes specifically for women in computing does not automatically get support from others in the organisation or community.
Support for some intervention programmes was strong and came in the form of the provision of resources and/or an advocate:
It 
Issues with Conducting Interventions
The most common difficulty facing all the women involved with these intervention programmes was the need to invest large amounts of time which detracted from their other responsibilities. Debbie (Gov3) indicated that her involvement with intervention programmes was 'a huge cost in time'. Even the women of the largest of all the case study entities had trouble balancing the time involved, though they were the most successful in terms of being able to share the load;
The 
We did it." It makes you feel so good, it really does. That moment! (Cheryl_Ind1)
The amount of time it takes to be involved with programmes was a key factor in the scaling back, or closure, of intervention programmes in the university sector. Changing environments in universities across Australia has resulted in more students and greater demands upon staff. Kim (Uni4) explained 'we are all being pressured with heavier teaching loads and more commitments'. For the university women the lack of value placed on this work by colleagues was another major difficulty. Therefore when this type of work does not come within a person's job description, is not seen to be important and therefore is rarely supported with adequate funding; it becomes difficult to justify or sustain;
We 
Effect on Own Career
For the women from the university sector being involved in girls and computing initiatives was often not seen as a good career move, with their research output often suffering from the amount of time used up by the intervention programmes. In the university sector a strong research profile is necessary for credibility and therefore promotion; While there was no doubt in most interviewees' minds that their efforts had been worthwhile there was a disappointment that all the efforts had not brought about more change; that while touching the lives of some girls was really great, the statistics of girls in computing courses were not improving, nor for women in the industry.
One 
Feelings of Despondency
For all the enthusiasm and commitment for the intervention programmes there was an undertone of despondency amongst the programme champions.
Anne (Uni5) stopped working on intervention projects for a number of years, due to a lack of funding and support and because 'I also didn't think I had any answers anymore. I quite literally thought no this is too big a question to be solving. I just didn't have any answers'. Though she still does not believe she has the answers to the wider problem of females and computing, Anne has begun to be involved in intervention projects again. Jodie (Uni6) also feels that the answer to the 'bigger problem' eludes her:
I 
Conclusion
It was the passion, commitment and vast amounts of unpaid time contributed by the programme champions which was the driving force behind the majority of intervention programmes operated by industry, governments and the educational sector. The success of these programmes was investigated from the perspective of the programme champions as well as via the formal and informal evaluation performed. All the programmes were considered to be successful. Almost all of the programme champions talked about individual instances of having made a difference in one persons' life and that this was enough to make the programme a success.
There was disappointment expressed by many of the women however that the incredible time and effort needed to sustain these programmes (most of which was of a voluntary nature) had not brought about more change, with the overall state and national statistics showing little improvement.
The value placed upon the work of designing and implementing intervention programmes varied by sector. When this work was undertaken by academic women in universities the work was frequently undervalued compared to when the activities were conducted by staff in industry or in the government sector. The academic environment was often not supportive of academics who conducted intervention programmes for female students.
With the current poor number of students who are attracted to computer courses it can only be hoped that the need to encourage young boys as well as young girls into computing may see this work more highly valued. The recruitment and retention of computing students right throughout the educational pipeline should not just be left to the women and a few men. If more computer professionals engaged in recruitment activities then the work may not only become more valued but may help stem the fall in enrolments in computer courses.
